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The g<3inis Gnathodon is oue of those in regard to which much inter- 
est attaches, on account of its disputed place in the systems, its uncer- 
tain nomenclature, and its zoological peculiarities. In working u]> the 
Tertiary species it became necessary to review the whole group and 
investigate its relations afresh with newly collected material. Out of 
these researches, among other resnlts, has grown the present mono- 
graph, which is believed to settle the systematic position and nomen- 
clature of the genus. 



Genus GNATHODON, Gray. 

(inaihodoii (Gray MS,), Sowerky, Cieu, Sli, No. 36, Dec. 1831 (Type G, vuncatus 
Gray). — Gray, P. Z. 8. 1836, p. 101. — Gray, Loudon’s Mag. Nat. Hist, i, n. s., 
p. 376, 1838.— Conrad, Medial Tert. No. 1, p. 23, 1838.— Anion, Verz. Couch., 
p. 10, 1839.— 8ry, Man. Conch., fig. 83, 1839.— Conrad, Medial Tert., No. 2, p. 
69, 1840.— SwAiNSOX, Malac.,]). 370, 1840.— Conrad, Am. Jonrn. Sci., xxxviii, 
p, 92, 1840.— Reeve, Conch. 8yst. i, p. 62, pi. 43, 1841.— Conrad, 2d Pull. 
Nat. Inst., pp. 190, 192, 1842.— Dekay, Moll. N. York, p. 233, 1843.— Hanley, 
Descr. Cat. Rec. Sh., p. 35, pi, 10, lig. 22, 1843. — Potiez A ^Iicii., Gal. de 
Douai, II, p. 194, 1844.— Gray, (Jen. Moll. P. Z. 8., 1847, p. 186.— Philippi, 
Handbuch Conch., p. 317, 1853.— Woodward, Man., ed. i, ]>. 308, 1856.— Dall, 
Bull. 37, U, 8. Nat. Mus., p. 62, 1889. 

Desmoulins, Actes 8oc. Liu. de Bordeaux, v. No. 25, p. 50, Feb. 15, 
1832 (Type R. cyrenoides Desin,). — Conrad, Am. Mar. Conch., p. 56, 1833. — 
H. A A. Adams, Gen. Rec. Moll, ii, p. 380, 1856.— Conrad, Proc, Acad. Nat. 
Sci., Phila., 1860, p. 232, 1861. — Conrad, Medial Tert. Index, p. 88, 1861. — 
Prime, Proc. Bost. Soc. Nat. Hist, vii, p. 347, 1861. — Conrad, Am. Journ. 
Conch. Ill, siippL, p. 30, 1868. — Fischer, Man. de Conchyl., p. 1095, 1887. 

• Gnaiodon, Rang, Nouv. Ann. du ;Mnseum, iii, p. 217, 1834. 

Columbia (B'lainville MS.), Rang, op. vit., p. 217, 1834. 
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(lathradon (Orav MS.), Comlvd, Am. .Junrn. Set., xxiii, ]>. 340, Jan., 1833. 
Lapsus for Clathrodon, (irny MS., 1830. 

Clathodon, SoWKRUY, Man., 2<1 ed., p. 108, 1842. 

Perlssodo}}, Coxhai>, I'roc. Acad. Nat. 8ci., I’hila., 1862, p. .573, 1863 (Type P. 
(irayl, Conil\d — J/ac/m clatlirodontu, Coxuad, 1833). 

Pangianella, Coxkad, Am. Jouvn. Conch, tii, snppl., jn 30, 1867 (Type G. 
trigounm, Petit, ^lazatlan, Mexico). 

kSliell trigonal, eqiiivalve, closing completely; mu bones prominent, not 
adjacent, smooth at the point of origin, erect or twisted forward; lunule 
and escutcheon obscure or absent; shell-substance porcelain-white 
internally; externally chalky, with a thin epidermis; anterior shorter 
than the posterior end ; the latter produced or rostrate; hinge compris- 
ing a bifid triangular cardinal tooth ui one valve over which tit two 
lamellar divergent teetli of the opposite valve, an accessory lamella 
sometimes rising from the anterior edge of the cartilage pit next the 
cardinals; an anterior lateral tooth in one valve received between two 
less prominent lamina*, of the opposite valve, of which pair tlie dorsal 
lamina approaches nearer the cardinal tooth than the ventral one, 
leaving a gap into whieli the proximal end of the anterior lateral, when 
adult, is more or less distinctly hooked; a longer posterior lateral in 
the same valve as the anterior tooth, receiv<*d between two subequal 
less prominent lamina* in the (qiposite valve; teeth crenulated or 
granulose on their oppos(*d surfaces; cartilage pit deep, persistent; 
internal border of the valves smooth or faintly radiately striated; 
adductor scars distinct, the anterior smaller; pallial line distinct, dis- 
tant from the margin ; pallial sinus small, rather irregular; cartilage 
large, inserted on the ventral surface of the pit, persistent in its entirety, 
so that its distal ends sometimes ])rojeet from the eroded umbones; 
ligament wholly internal, small, inserted on the dorso-posterior surface 
of the pit and sejiarated by a shelly ridge on each side from the cartilage 
below it; mantle-edge smooth, sim]>le, the lobes marginated, the inner 
edge of the margin tliieker and elevated, the lobes free edged from 
below the anterior adductor nearly to the siphons; antesiphonal chan- 
nel of the incurrent siphon longitudinally divided b^" an elevated raphe 
arising from the inner surface of the mantle; siphons moderate, united 
to their tips, their distal orifices sparsely papillose; the proximal orifice 
of the incurrent siphon with an iinjierfect arched valve; gills two on 
each side, the inner larger, suspended by its base; the outer smaller, 
its line of attachment crossing the gill obliquely and forming of the 
upper ])ortion an ‘^api>endix’’ which is soldered to the mantle b}^ most 
of its dorsal surface; all four gills united behind the foot, their proxi- 
mal ])ortion forming a septum which is anchored to the anterior portion 
of the siphonal seiitum, thus completely separating the anal and peri- 
pedal chambers; pal])i, four in number, nari ow, long, internally striated, 
externally smooth, the lower pair continuous medially in front of the 
foot; foot small, eonqiressed, short, angular in front, pointed behind, 
ventral edge sliarj), entire; byssns and byssal gland atrophied or absent 
in the adult. 
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Distribution. — Subtropiciil America, the Gulfs of Galiforuia and Mex- 
ico in shoal quiet water varying* from salt to fresh, but preferably some- 
what brackish, as in the case of oysters; range in time from the newer 
miocene to recent seas. 

The genus falls naturally into three sections, the typical group best 
illustrated by G. euneatus; a second, Mloranf/iu^ Dali, represented by 
the miocene G. Johnsoni, a very small, extremely inequilateral type 
with obsolete pallia! sinus and the cardinals reversed, the superior pair 
being in the left valve; the other, named RanglaneUa by Conrad, being 
characterized by subequal faintly rugose lateral teeth, an obsolete pal- 
lial sinus, and a more equilateral elongate and smaller shell. 

The subgenus Rangiandla forms the transition toward Mulinia,^ and 
some of its species can only be distinguished from species of Mulinia 
by the smaller pallial sinus aud the inconspicuous ‘Giook” on the 
proximal end of the anterior lateral tooth. A number of small species 
of Midi ni a have been described under the name of Eangia or Gnatliodon,, 
so close is the relation between them. Several species of Mtdln ia^ if 
not all of them, are denizens of brackish water, and to errors based on 
these facts are due the statements which have represented Gnathodon 
as being extra-American in distribution. 

As far as I have been able to judge from the specimens I have seen, 
the species described will be assorted as follows: 

A: Gnatliodon; typical group; G . euneatus CiVAy^ G. elatbrodon (\m- 
rad, G. Grai/l Conrad, G. Lecontei Conrad, G. minor Conrad. 

B: Miorangia) G. Johnsoni 

C: JiangianeUa; G. fiexuosus Conrad, G. rostratus Vetit, G.trigonns 
Petit, G. mendieus Gould. 

The other species hitherto described may be leferred to Mulinia,, 
Isocardia, and other groups external to the genns as properly restricted. 

This genus has had singular nomenclatorial vicissitudes. The type 
species was well known to the early coiudiologists of the United States, 
and was regarded by them as identical witli the x)roblematical fossil 
named by Lamarck Cyrenatruncata. Gray, from a ballast heap left in 
Canada by a vessel from the Gulf of M(‘xico, received two valves, which 
he described under the name of Clathrodonuiunl sent the manuscript to 
the editors of the American Journal of Science, to be published in 
America, about 1830. Believing it to be the same as Lamarck’s species, 
the editors suppressed Gray’s description. Later Gray substituted 
Gnatliodon for the ill-constructed name Clatlirodon, and the former was 
published by Sowerby in his ‘^Genera of Mollusca,’^ Part xxxvT. This 
was the first publication of the name Gnatliodon,, and appears to have 
been made in the last quarter of the year 1831,* the number containing 

^ See Newton, Brit. Oligoccne and Eocene Moll., p. 321, 1891. Since writing this 
note the researches of Mr. C. Davies Sherborne, kindly undertaken at my suggestion, 
show that No. xxxvi was received and entered on the donation book of the Lin- 
nean Society, London, January 4, 1832; from which it may bo inferred that the 
numbtu* in question was printed in the last days of December, 1S31. 
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it liaving- references in it to tlie iminber of tlie Zoological Journal i)iib- 
lislied September, 1831. In December, 1831, Desmoulins read to 
the Linnean Society of Dordeanx a paj>er published by that Society 
February ir>, 1832, containing an excellent figure and account of the 
species under the name of Earufta eijrenoides^ which name was adopted 
by Conrad in his Ameri(*an JMarine Conchology, who at the same time 
mentioned tin* earlicT unpublished Clathrodon of Gray. The ^‘Genera*’ 
of Sowerby and Conrad's Marine (h)iichology were both rather obscure 
j)ublications, the dates of several parts of whicli are difficult to discover, 
and both the authors. Gray and Conrad, appear to have forgotten 
about these early publications. The former in 1847 gives the date of 
his Gnathodon as 1837,” which is possibly a misprint for 1831. Conrad 
in 1832 adopted my in 1833 he was disposed to revive Gray’s man- 
usciipt name of Clathrodon on the ground of courtesy; in 1834 Bang 
seems to liave no doubt that the name Gnathodon had been published 
before Desmoulins's EangiOj and adopts the former. In 1838 Conrad 
adopts Gnathodon, and uses it again in 1840. In 1800 he reverts to 
Rangla, and continues to use it in 1803, when he proposes a subgeneric 
name, Pcrissodon, for the fossil Ji . Grayl, and in 1808 another subgeneric 
name, Eanyianella, for a Pacific species. The latter of these names was 
defiiH'd. It may be noted that Gnathodon was employed by Jardine 
for a genns of birds in 184.1, and lUuujia by Agassiz, in 1800, for a 
genus of Cudenterates. The name Gnathodon is masculine, and the 
specific names should take a masculine termination, JMonographic 
lists of the genns have been printed by Conrad (Proc. Acad. Kat. Sci. 
Phila. for 1800, p. 2.32); Prime (Proc. Poston Soc. X. Hist., Vii, p. 347, 
1801); Fischer (tiourn. de Conch., ix, p. 212, 1801); Conrad (Am. Journ. 
Conch., Ill, Suppl. Cat. MavtrhUv, ]). .30, 1808) ; and Beeve (ComB. 
Icon., XIX, 1873). Singularly enough, neither of these authors has 
given the synonymy of the generic name eorre(*tly. The date of 1831, 
when D(*sinonlins’s pajier was read, is assigned to Kanyla^ which, how- 
ever, was not published until February, 18.32. The date of 1831 is 
assigned to Conrad’s mention of the genus in his American Mariiui 
Conchology, though he adopts Ranyia, which was not ])ublished until 
1832, and it is highly probable that the part of Conrad’s woi*k contain- 
ing Ranyia did not appear until 1833, since it was contained in the 
fifth fasci(*ulns, and the third fasciculus is dated May, 1832. At all 
events it can not be earlier than the latter part of 18.32. Gray’s man- 
us(*rii)t name of Clathrodon was never formally proposed in print, and 
Conrad’s earliest mention of it is in 1833. 

Gray and Desmoulins both referred the genus to the Mactrhhv, while 
pointing out that in certain features it recalled Cyrenida\ This view 
has generally prevailed, though lately Dr. Paul Fischer concluded 
(]\Iannal,p. 1095) that it ismore nearly related to Cyrcna. Bang’s notes 
on th(‘ anatomy were i)robably made on defecJive material; at all events, 
they contain scn^eral errors which tend to obscure tln^ mactroid afiini- 
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ties of the shell. Dr. Fischer also raised the group to family rauk, 
which, if it be comjiared solely with Cyreiiuhc^ is reasonable, but, if the 
comparisou is with the Mactridiv., and sufticiently full material is con- 
sulted, it will be seen that there are really no characters which remain 
after the characters common to Madras and Mulinias are excluded, 
upon which even a subfamily can be based. The distinctive characters 
of the genera of the Mactridw merge so gradually from one form into 
another that we are forced to the opinion tliat Gray and Desmoulins 
were rigid, and that the group can only be ranked as a genus, next to 
MuUnla., in the Mactroid series. 

In the endeavor to come to a well-founded conclusion in regard to 
the affinities of Gnathodon., a careful examination was made of the soft 
parts of G. cuneatus from ^Mobile and Texas; Mactra (SpisulaJ similiSj 
Say, Florida; j\f. f S.J polynifma Stm , Alaska; 21. f Mulhiia J lateralis 
Say, ^lassachusetts; Cijrena carollnensis and Cyrena Jloridana Conrad, 
from Florida. I received half a dozen Gnathodons from ^Mobile Bay 
alive, by mail, through the kind intervention of ]\Ir. G. D. Harris ; and 
others, in alcohol, from Port Lavaca, Texas, from ^Ir, J. D. Mitchell. 
Several errors were found in Bang's account of the macroscopic anatomy, 
leading to the suspicion that he dealt with s]>ecimens which had already 
been removed from the shell when he received them. The following 
notes were made from the specimens: 

The foot of Gnathodon enneatns is like that of i]Zuc^?’u, but shorter and 
more compressed. There is no external indication of a byssal gland. 
The retractor muscle of the foot on each side is attached to the under- 
side of the cardinal border above and near the adductor. 

The siphons of Gnaiiavlon are short, but united to the ends, as in 
Mactra. The incurrent siphon is papillose at its orifice, the excnrrent 
siphon smooth-edged, or very finely pai)iliose, differing in difierent 
specimens. The external surfa(‘e of the siphons is of a dark olive 
color, nearly black where most intense, with a lightei' line conforming to 
the intersection of the vertical plane between the valves with the sipho- 
nal commissure. The mantle-margin is wide and smooth, the distal edge 
thin, blending with the papery e])iderinis, the inner edge thick, smooth, 
and somewhat elevated. The anterior comniissure is in front of the 
adductor, thence backward the lobes are separated three-fourths of the 
way to the siphons, much as in Mactra. A short distance within the 
margin, beginning in the posterior half of the shell and extending back- 
wards to a point under the shade of the valve of the incurrent siphon 
is an elevated raphe of tissue which divides the incurrent channel. A 
similar arrangement is found in Mactra, but not in Cyrena. This ridge 
is probably the seat of sensory tissue analogous to the osphradium of 
Gastropods. 

The palps are triangular, slender, rather long, the lower ones extend- 
ing to the posterior fourth of the foot on each side, continuous below 
the mouth, Avhere they are soldered to the visceral mass, and joined 
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above with the inner iinterior ed<»'esot' the somewhat shorter upper pair. 
The inner surfaces of both arc striated^ the outer surfa(‘es smooth. 
Rang’ indicates the mouth below tlie lower palps, which is obviously 
erroneous. 

The gills are of moderate size, t wo on each side, the inner pair larger, 
and hung by their upi)cr (Mlges from the visceral mass. The attach- 
ment of the outer pair is about a millimeter higher, sepjirated from the 
sntur(‘ of the inner gills by a tine very tender membranej the line of 
attachment divides the outiu- gill at its upper third, the upper portion 
is more or less fixed upon the mantle by slender adhesions toward its 
middle third, and bent downward, but is more free before and behind. 
This reflected portion of the outer gill is what is often referred to as 
the ‘^appendix.’’ Both gills are Joined by a delicate membrane behind 
the retractor pedis (where the width of the two gills is approximately 
e(pial) to each other, to the pair of the oi>posite side and to the 
siphoiial septum, forming a complete partition between the anal and 
pcripedal clnimbers. This is also found in the various forms of Mactra 
examined and in Cj/rena floridana, though in the latter the attachments 
are extremely delicate. Below the septum in Gnathodon a thin arched 
membrane forms an ini perfect valve at the base of the incurrent siphon, 
as in Mactra^ but in Cyrena this was hardly perceptible. The whole 
surface of the gills is finely striated, of a dull cream color, vertically 
barred with about twenty dark brown transverse lines. In all the 
other species examined the gills were colorless. In Raug’’s figure the 
anal and peripedal chambers are wrongly represented as communi- 
cating behind the gills, which error was doubtless due to rupture of the 
membranes. ^ 

So far as the soft parts are concerned, it will be seen from the j)reced- 
ing notes that Gnathodon^ Mactra^ and Cyrena agree essentially in the 
general structure and attachments of the gills, in having a separate 
anal chamber, in the general form of the foot (shortest in Cyrena and 
longest in Mactra)^ in the separatiou of the mantle lobes (somewhat 
greater in Cyrena)^ and in the absence of a byssus. 

Gnathodon agrees with Mactra in having the siphons united to their 
ends and the incurrent one furnished with an iinperfecd basal valve 
and with an elevated raphe behind it. It agrees with the Maetridee in 
having an internal cartilage and with MuUnia in having both the 
(ordinarily external) ligament and cartilage internal and contained in 
the same socket. In all these features Maetra and Gnathodon differ 
from ([i/rena and its allies, all of which have only an external ligament 
set in a groove and separated by an elongated fulcrum, or nympha, 
from the cardinal border. 

In considering the evidence of the harder parts all the species of 
(hiathodon must be examined, the typical species being more extreme 
in its characters than any of the others. It is also necessary to exam- 
ine very young S])ecimens, which are extremely difiicult to get hold of, 
notwithstanding the abundance of the species on the Gulf coast. 
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My iiiucli regretted friend, the late Dr. PaTil Fischer, in liis ^Manual 
has compared Bangia to a Gyrena with an internal cartilage, and has 
regarded the cardinal teeth of the former as alternating, or Ueterodont^ 
and those of Mactra as of the type which has been called Desmodont 
by Nenmayr. For these reasons he placed his family Bangiidw immedi- 
ately after Cyrenuhc in the Manual. If he had been able to study the 
series which has l)eeii available for me I can not doubt he would have 
changed this opinion. A study of the young shows that the hinge of 
Gnathodon in its early stages is as typically Desmodont as that of 
Mactra and that the truncation of the /^-sha])ed teeth is a dynamic 
feature due to the exigencies of growth, whicdi may be observed in 
Mnlinia as well as Gnathodon. As a matter of fact neither Mactra wov 
Gnathodon has genuine Desmodont dentition. The hinges of both are 
really Heterodont. 

In the young Gnathodon cuncatas 10 mm. long, the hinge possesses 
the following armature: 

Left valve: Anterioi* lateral tooth slender, slightly arched, crenulate 
above, behind without the characteristic hook from which Gi ay derived 
his name for the genus; cardinal tooth thick, y\-shaped, with a pro- 
nounced depression on each side of it ; anterior border of the cartilage- 
pit with a small accessory lamella; the upi^er part of the anteiior 
border showing a small blunt projection corresponding to the liiatus 
between the cartilage and the ligament above; this is probably a relic 
of the shelly bridge which roofed the pit before the ligament descended 
into it; pit deep, its ventral border projecting as in the inser- 

tion scars of ligament above and cartilage below entirely separate, with 
a small shelly ridge rising between them; posterioi* lateral long, thin, 
slender, arched, ci enulate above. 

Eight valve: Furrow for the anterior lateral tooth narrow, crenulate 
on both sides, the lamina below it not much thickened; cardinal teeth 
two vsimple lamelhe closely approximated (but not joined) at their upper 
ends, with a ^-shaped ])it below them, into which is received the car- 
dinal tooth of the opposite valve; (this arrangement is exactly paral- 
leled in Mxdinia lateralis)] posterior groove for the lateral of the left 
valve narrow, crenulate on both sides; the lower lamina slightly more 
prominent than the upper one; other features as in the left valve. 

At this stage the pallial siims is proportionally larger and rounded 
anteriorly as in Mactra^ in short all the distinctive characters of the 
young shell, in which it differs from the adult, are dlactroid. 

Looked at from the standpoint of dynamic evolution, the hinge of 
this group and the other MactrUhe in its development offers much that 
is of interest. The various stages of immersion of the ligament in the 
different genera and subgeiieia illustrate well the manner in which 
it has been ingulfed. So too the changes between the juvenile hinge 
and that of the full-grown adult when regarded from a dynamic stand- 
point are more easy of explanation than from any other j)oint of view. 
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Gnathodon seems to be indifferent as to the salinity of the water in 
wliieli it lives, as it is found both in the sea outside of the lagoons and 
in the brackish water of the lagoons, while the living specimens received 
by me from IMobile Bay schemed to maintain perfect health for some 
four or five days in iierfectly ])iire fresh water. But there is no doubt 
that it is, by pi eference, like the oyster; an inhabitant of waters the 
salinity of which has been diluted by their proximity to the mouths of 
rivers or creeks. In common with the majority of pelecypods inhabit- 
ing fresh or brackish water, it has acquired the habit of secreting a 
very heavy shell which is almost always eroded a good deal by the free 
carbon dioxide of such locations. 

The peculiar hooked or jaw-sha])ed anterior lateral, which, in connec- 
tion witli the longer posterior lateral, is the most marked characteristic 
of the genus, results from the inequality of the two laminm between 
which it is insei ted in the opposite valve. In ill (from which Qnatli- 
odon seems to be an off-shoot) the lamiujc and teeth are alike short and 
somewhat removed from the vicinity of thecardinal teeth. In Gnathodon^ 
however, the lamime are jirolonged until they are very close to the car- 
tilage pit behind and to the cardinal teeth in front. The lower anterior 
lamina, for some unknown reason, did not attain the same length and 
there is a gap between thecardinal tooth and the end of thelower lamina. 
In Gnathodon^ as in other pelecyi)ods, the surface of the mantle is 
produced in such a way as to secrete and deposit the shelly matter 
demanded by the growth of the liinge. The ventral exposures of the 
hinge and its lamime are those upon which deposition is most profuse 
and direct, consequently the gap referred to was rapidly filled by depo- 
sition from below on the ventral face of the projecting part of the 
upper lamina. The process may be seen in its successive stages in 
any good series of Gnathodon enneatus. Once the hook” is formed, 
it molds to a greater or less extent the form of the tooth impinging 
upon it, and is ])ieserved, among other reasons, because the triangular 
buttress which it finally becomes is the most efficient obstacle which 
the hinge possesses to the rotation of the valves on the cartilage as a 
center. The tendency to this rotation, ])otentially very injurious, has 
been promoted by the degeneration and immersion of the ligament. 
Consequently it is not at all improbable that the ‘Miook” is a character 
which would be enlarged and preserved by natural selection. The 
oldest species (clathrodon) has it least developed, the most abundant 
recent species {enneatns) most so. It is distinctly present in all the 
known species, I)ut not always conspicuous. In the adult the efficient 
action of the hinge is ])romoted by distinct, usually transverse, crenu- 
lations on opposed surfaces. Where the surfaces are fiat the crenula- 
tions are usually parallel grooves, but on rounded surfaces, such as the 
point of the lower anterior lamina in the right valve, they may be 
wavy, granular, or irregular. The end they serve is that of decreas- 
ing the tendency to any wobbling of the hinge, and these creuuhe arq 
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merely the result of the same jirocesses wliieh developed the original 
hinge teeth in the prioiiodont section of the Paleojieleeypoda. Where 
the motion is purely to and fro, gi v ing rectilinear fi*iction of the opposed 
surfaces, the rugiri must be parallel and l egular, corresponding to the 
direction of the movement. Where the motion may be slightly irreg- 
ular, corresponding irregularities will ajipear in the rugosities. The 
tendency of the development of rugie is to contine and limit the range 
of motion in the interest of the safety of the mollusk, a tendency which 
culminates in the interlocking rigid hinge of Plicatula and Spondylus. 
Contrary to the supposition of Neumayr, I believe there is no funda- 
mental distinction between the groups possessing Dcsmodont and Het- 
erodont hinge teeth, but that both are developed according to the par- 
ticular circumstances of the ease; the immersion of the ligament and 
development of a cartilage may occur in some genera of any natural 
group. 

Typical species. 

GNATHODOX CUXEATUS, Gray. 

Plate VII, figs. 1 and 10. 

Gnaihodon ciineafiis, Gray, SowKRiiY, Geuera of Sh., Part xxxvi, figs. 1-3,1831. — 
Gray, P. Z.S. 1836, p. 104; London’s Mag. X. H.,n. s.,l,p. 376, fig. 31,1838. — 
Conrad, Medial Tertiary, Xo. 1, p. 23,1838.— Anton, Verz. Couch. , j). 10, 1839.— 
SOWERBY, !Man. Conch., 1st ed., fig. 83, 1839; 2nd ed., p. 154. fig. 83, 1842. — 
SwAiNSON, Malac., p.370, 1840.— Reeve, Couch. Syst., i, p, 62, pi. 43, 1841.— 
Conrad, 2nd Bull. Xat. lust., pp. 190, 192, 1842, — De Kay, Zool. X. York, Moll., 
p. 233, pi. 25, fig. 267, 1843.— Hanley, Descr. Cat. Rec. Sh., p. 35, pi. 10, fig, 
22, 1843.— Gray, Gen. Moll. P. Z. S. 1847, p. 186.— Philippi, Handb. Conch., 
p. 317, 1853. — Holmes, Post Pl. Fos. S. Car., p. 41, PI. vii, fig. 10, I860.— 
Ball, Bull. 37, IJ. S. Xat. Mus., p. 62, 1889. 

Rangia cyrenoideSy Desmoulins, Actes Soc. Liu. de Bordeaux, v., p. 57, figs. 1-3, 
Feb. 15, 1832. — Conrad, Am. Marine Conch, pp. 56, 57, PI. xiii, 1832. — II. A, 
. A. Adams. Gen. Rec. Moll., ii, p. 380, PI. 100, figs, 4, 4a, 1856. — Conrad, Proc. 
Acad. X. Sci. Phila, 1860, p. 232, 1861 ; Medial Tert. U. S., Index, p. 88, 1861. — 
Prime, Proc. Bost. Soc.X. 11., vii,p. 347, 1861, — Conrad, Am. Journ. Conch,, 
III, app., p. 30, Cat. Mactrida’y 1868. — Fischer, Man. de Couchyl.,p. 1096, PI. 
xxi,fig. 2, 1887. 

Gnaihodon Grayi, Tuomey A Holmes, Pleioc. Fos. S. Car,, p. 99, pl. 23, fig. 11, 
1857 ; not of Conrad; Ibid., Post Pl. Fos., p. 41, 1860. 

Gnaihodon minor, Holmes, Post Pl. Fos. S. Car., p. 41, 1860; in synonymy. 

Clathradon cnneata, (Gray Ms.) Conrad, Am. ^larine Conch., p. 57, 1833; Am. 
Journ. Sci., 1st ser., xxiii, p. 340,1833. 

Pliocene of the Carolinas and of Florida (Caloosahatchee beds). 
Pleistocene of Cornfield Harbor, Chesapeake Bay, and Wailes’ Bluff. 
Potomac River; of South Carolina ; of Florida; of the whole north coast 
of the Gulf of Mexico and on the north coast of South America ( ?), Lea; 
Pleistocene (?) of Matainoras, Mexico, Duges; Living in Mobile Bay, 
Alabama, and westward on the north shore of the Gulf to Vera Cruz, 
Mexico, in shallow water, either brackish or perfectly salt. I have re- 
Proc, X. M. 94 7 



98 



VOL. XVII. 



MOXoaUArU UF the GKXIS OXATlIODoy—UALL. 

ceived from .Air. J. I). Alitdiell, of Texas, a living specimen upon which 
an oyster, at least two years old, and several specimens of Mytilus 
hamatus were tirmly attached. 

Details in regard to this si)ecles will he found under the discussion 
of the genus. 1 am informed that on tin? Texas coast it has been 
extensively ])reserved for food in cans under the name of ‘‘Little Neck 
Clams,” and has met with some favor, gastronomically. 

The dimensions of an adult specimen are as follows: Length 75, 
height GO, diameter 50 mm.; but the proportions vary somewhat with 
the amount of rostration of the individual. 

The epidermis of G. enneatus is normally of an ashy gray color, some- 
times Avith a tinge of greenish or brownish, and of a paiiery consistency. 
When worn it has a more brownish tint, and some specimens display 
streaks of a light ferruginous brown when the epidermis is thick and 
worn. There is sometimes shown a smoother and more translucent 
area of epidermis in the region where the lunule and escutcheon of 
bivalves usually occur, though these nreas are not set off by anygroove; 
but they are chiedy visible in adolescent specimens and often absent 
entirely. Toward tln^ ])osterior end of the shell the epidermis is often 
raised in fine wrinkles, and it is usually more or less eroded on the 
beaks. The sculpture of the exterior of the valves is chiefly incre- 
mental and irregular, but many specimens show traces of radiating 
raised threads, especially in the rostral region. A Avide obscure 
depression extending from the beaks to the margin and, Avith the vah^es 
closed, circumscribing a cordate area, is Ausible on the anterior end of 
many specimens. It corresponds nearly to the loAver part of the 
anterior adductor scars Avithiii the valves. No umbonal sculpture like 
that of many unios can be observed on the nneroded beaks. They 
arc always smooth, as in Mactra. 

In common Avith most brackish water shells this si)ecies has a con- 
siderable range of A'ariability in form. In this case it chiefly arises 
from a difference in the height of the uiubones, and especially from the 
sha]>e of the i)osterior extreme of the shell, Avhieh normally is somewhat 
produced and eveidy rounded at the margin, but in other cases is 
somewhat rostrated, Avith the basal margin sojneAvhat concaA’Cly flex- 
uous. This is carried to an extreme in a Amriety Avhich may be called 

(iNATHODON (dJNEATrS var. NASUTUS, Dali, 

Plate A^II, lig. 8. 

In salt Avater at Port Lavaca, Texas, Alitchell. 

Length 55, height 27, diameter 24 mm., in the typical specimen. 
This form Avas found by Air. Alitchell, with others of the typical char- 
acter, in pure salt AA ater on the Texas coast. The specimen is small 
compared Avith the adult of the type foiin, but seems mature and is 
quite thick. It has nearly the form of G, ^ficxuosn.s^ but can at once be 
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cliscriiiiinated from the latter by the presence of a deep thoiigii small 
pallial siuus and a long, arched, posterior lateral tooth. 

GNATHODON CLATHKODOX, Conrad (emended). 

Plate VII, tig. y. 

MacU'if clathrodonin, Conrad, Am. .Jouni. Sci., 1st ser., xxiii, ]). 340, 1S33. 

Gnaihodon (jrayl, CoNRad, ^ledial Tert., p. 23, pi. 13, fig. 1, 183S; second ed. 

by Dali, 1893. — Em:mons, (teol. Kep. X. Car., p. 298, fig. 226«, 1858. 

Gnaihodon minor, Conrad, Medial Tert., p. 69, pi. 39, fig. 6, May, 1840 (Testa 
Junior). Am. Jonrn. Sci., 1st ser., xni, p. 347, pi. 2, fig. 14, Oct., 1841. 
Xot of Whitfield. 

Rarujia minor, Conrad, Proc. Acad. Neat. Sci. Phila., xii, p. 232, 1861. 

Rangia claihrodonia, Conrad, op. cit., xii, p. 232, 1861. — Prime, Proc, Bost. Soc. 
N. Hist., VII, p. 347, 1861. 

Rangia (Perissodon) clathrodonta, Conrad, Proc. Acad. Xat. Sci. for 1862, p. 573, 
1863. — Meek, Smithsonian Misc. Coll. 183, Clieckl. Inv. Fos. Mioc. X. Am., 
p. 11, 1864. 

Rangia (Perissodon) minor, Conrad, Proc. Acad. Xat. Sci., Phila. for 1862, p. 573, 
1863.— Meek, Checklist, p. 11, 1864. ' 

Chesapeake Miocene of James and York rivers, Virginia and Xorth 
Carolina, Conrad, Knffin, and Yarrow; Pliocene of the Croatan beds 
in [N^ortli Carolina, Johnson. 

The dimensions of an adult specimen are: Length, 70; height, 54.5; 
diameter, 40 mm. 

This is the oldest species of the genus, and appears in the Chesa- 
peake Miocene of Virginia, but seems to be very limited in its distri- 
bution. I have seen no specimens from south of ^orth Carolina. It 
may be discriminated from (7. cuneatits by its thinner and more com- 
pressed shell, its slender and straighter lateral teeth, its more shallow 
and open cartilage ])it, its less prominent and more adjacent beaks. The 
pallial sinus is small but angular. The lateral teeth are crenulate, 
especially above; the posterior end of the shell, though not rostrate, is 
rather pointed. 

A snbgenus Perissodon pro])oscd for this species by Conrad, but 
never defined, seems to have been based on the specific differences 
above referred to. There are certainly no features of more than spe- 
cific value separating this form from (E cuneatus, I am quite confident 
that Conrad’s (r. minor j described from the same beds as G, eUithrodon., 
is merely a young stage of the latter. Conrad’s figure agrees with such 
young shells very well, and his description affords no differential 
characters. 
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GNATHODON LECONTJEI, ( ourjid. 

Plato VII, lig. 4. 

Gnathodou fAconiri, Conuad, .louru. Aoad. Nat. 8ci. Phila., 2d .Ser,, il. p. 273, 
pi. 24, ligs. 1-3, Jau., 1853; Pio(r, Acad. Nat. Sci., p. 31 — Gould, iu Pac. 
R. R. Rep., V. ; ai>poudix, p, 230, 1855. 

Ranffia Lecontcly Conrad., Proe. Acad. Nat. 8ci. Phila. for 1860, p. 232, 1861. — 
^Iekk, S, I, Checkl. foss. N. Am., jMiocene, p. 11, 1864. 

Fossil ill tlie niijiur Tei tiaiy (Plioueiie!) rocks on Carisco Creek, Col- 
orado desert, Arizona, Dr. Leconte. Type in the National Museum, 
Leg\ No. 0833. 

Length, 1?2 min. : height, 20; diameter, 10. 

This species, Avhich is said to occur in great abundance at the locality 
mentioned, most nearly resembles (r. enneatm but is a more trigonal 
shell than specimens enneatus of the same length, has a smaller 
lial sinus, and is a considerably smaller and less heavy species. There 
are also differences in the arrangement of teeth on the hinge line. It 
differs from G, tngonus Petit in having long lateral teeth and in being 
proportionately more elevated. The beaks are high and more closely 
adjacent than in G, enneatns. Carpenter (Re]). Brit. Assoc. Moll. W. 
C. N. Am., 1803, p. 392) correctly distinguishes this species from G, 
menilicus or trigoHUS, and recognized its greater resemblance to the 
G, cuneatns. No specimens seem to have been collected by any one 
since Dr. Leconte, who described them as found in a layer of rock two 
feet thick in the bank of the creek, where they occurred in the greatest 
profusion. The small pallia! sinus in this species is a step in the direc- 
tion of Rangianella, 



Section MIORANGIA, Dali. 

GNATHODON dOHNSONI, Dali. 

Plate VII, fig. 7. 

Gitaihodon Johnsoni, Dall, Science, Vol. xx, No. .502, ]>. 165, September 16, 1892 
(name only); Trans. Wagner Inst, iii, ]>. 337, pi, 22, tig. 18, December, 1892. 

J'enus mobiUana, Johnson, Science, Vol. xx, No. .501, ]). 151, September 9, 1892 
(name only). 

Fossil in the Miocene of the Pascagoula clays at Shell Bluff, Pasca- 
goula River, Greene Comity, jMiss.; also at a depth of 700 feet iu the 
artesian well at Biloxi, jMiss., and of 733 feet in the artesian well at 
Mobile, Ala.; L. 0. Johnson. 

Shell small, rather compressed, ovate-triangular to subniytiliform in 
outline, rather thin for the genus, externally smooth or marked only 
with lines of growth when perfectly normal, but frequently concentri- 
cally liuctuate owing to irregu lari ties of growth ; beaks i>rominent, com- 
pressed, anterior, close to the hinge line; margin of the shell entire, 
with no circiimseribed lunuleor escutcheon; interior smooth, muscular 
iuipressions small, distinct; pallial line with a shallow incurvation 
behind, hinge very asymmetrical, the anterior lateral tooth in the left 
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valve, short, /^-shaped, received in tlie right valve into a corresi)oiKling 
sulcus, below which a triangular pustule represents the anterior lateral 
of that valve; cardinal teeth of the left valve diverging, lamellar, the 
anterior lamella situated abov*e the anterior lateral tooth, fitting above 
a triangular cardinal tooth grooved or partly split at the a])ex, in the 
right valve; posterior lateral tooth in the left valve long, arched, finely 
crenate above, received in the right valve between two slender larninm, 
of which the lower one is most i>roininent; pit for the ligament and 
cartilage narrow, oblique, roofed over by a very thin shelly layer gen- 
erally worn otf in rubbed specimens. Length of shell 17.5; height 1.15; 
double diameter of valve, 10 mm. Fragments indicate that the species 
reaches a length of at least 25 mm. 

This species differs from the young of G, cuneatus in the fact that the 
^-shaped cardinal tooth is in the right valve when the valves are closed, 
while in G, cuneatus\t \s in tlie left valve, as well as in clathrodon^ Lecon- 
teij mendicus nud ex no su.i. In G, Johusoui the anterior lateral tooth is 
shorter, relative!}^, than in any othei* species, and the shell is more 
drawn out behind the beaks. 

The geological age of this species is somewhat in doubt. It is asso- 
ciated with Hydrohia mobiliaua Dali, and with a large oyster and AluUnia 
lateralis var. corhuloides Eeeve. The latter is a living species and is 
not otherwise known below the newer zones of the Cliesapeake IMioceue. 
The Pascagoula clays were referred to the Grand Gulf beds by Ililgard, 
and overlie them. There is no doubt that the typical Grand Gulf beds 
are included between the Hawthorne beds, at the base of the older IMio- 
cene, and certain beds of the Chipola series; at present it seems im- 
probable that the Pascagoula clays can be correlated with anything older 
than the Ghesapeake. I am disposed to consider them as corres[Kuid- 
ing to the aluminous clay above the Chesapeake clay-marl in the Alum 
Bluff* series. 

Siibgemis Kangianella, Conrad. 

Rangianella, C'oxrad, Am. Journ. Conch., iii, Siqipl. p. 30, 1807. 

Ixangia, Cakpextek, Mazatlan Shells, p. 53, 1857. 

Lateral teeth short, subequal, about equidistant from the beaks, 
feebly striated or smooth ; shell of moderate size, subelongate or ros- 
trate, longer than high; pallial sinus inconspicuous or obsolete. 

Type: Gnathodon triyonnSy Fet\t=G. mendicus^ Gould. 

The hook of the anterior lateral tooth is almost obsolete in this 
species, especially in the young, and it was chiefly upon this character 
that Conrad separated it, leaving G, Jlexuosus with the typical species; 
but the sum of all the characters, if taken into account, would modify 
this view. Carpenter saw the difference ten years earlier, and would 
have utilized the name Rangia for the short- toothed species; but this 
proceeding would be contrary to the accepted rules of noinenelature, 
since Rangia was based solely upon the same s]>ecies as Gnathodon.^ and 
must stand or fall with the i)riority of application to that special type. 



102 



Moxoan.irii OF the oenvs ax.trHODox—nALr. 



VOL. XVII. 



(iNATUODON (KAX(^IANKLI.A) MENDICTS, (J o n 1 d . 

VII, WiT. 2. 

Mactra wjcadiVv/, ( Joru)., Host. Soo. Nat.. Hist., iv, ]>. S8, Nov., ; .Journ. B. 
8. N. II., VI, i». I’l. XV, fiK- 185:i. 

(i uuthodou mcHdieas, CA\ii‘KSTKiiy \\ Z. S. 1856, ji. 200; Mazatlan Sli., ]>. .549, 1857; 
!?(■]). Hr. Assoc. I86!>, pp. 535, 543, 592. 

(hiaihodon IrH/onntn, Pr/m’, .lomii. do Concliyl. n', pp. 84, 166, PI. vi, figs. 13-15, 
1853. — Caiumcxtek, P. Z. 8. 1856, p. 200; Pop. Hr. Assoo. 1857, j). 227 ; Rop. Hr. 
Assoc. 186!5, ])p. 535, 543, 576, 592, 633. 

Gnalhodou triffouOy CAuri’.NTi'.n, ]\lazatlan 81i., p. 52, 1857. 

(iuathodou truHcatuniy Pi-:rrr, .loiirn. de Coiicbyl. i\ , i>. ii, of <^xpl. pi., 1853. 

Gnaihodon Lecouiely Co.nijad. Proc. Acad. Nat. Sci., vii, ji. 31, 1854; not of 
Conrad, Jonrn. Acad. 1853. 

Jiangia irigouay Ad.vms, Geii. Kec. Moll, ii, p. 380, 1858. 

Rangia mendivu, Piume, Proc. H. 8. N. H. vii, p. 347,1861. 

RangxaueUa trigona, Conkad. Am. Jour. Conch., iil, snppl., p. 30, 1868. 

]\lazatlan, j\lexi<;o, Lient. (rreen, llollaiul <le Roqnaii, Eeigeii, etc.; 
living- ill brackisli water. 

Iliaveexainined autlientie speeimeiisofbotli G.mendicusnnd G. iriijonns 
and there Beeins to be no doubt of their identity. 

Tlie epidermis of this species is of a straw color, varying to greenish 
yellow, darker on the posterior slope, where it often becomes fibrous, 
and having a i>aler lo/amge shaped ai’ea over the hinge, which, however, 
is not eireumseribed by any groove. Internally the shell is polished 
outside of the area inclosed by the pallial line. The latter is feebly 
waved, but hardly indented. The lateral teeth are nearly equal, feebly 
granulose, the anterior with the hook ” almost obsolete. Although 
the shell usually has a smooth internal margin it is sometimes radiately 
sti'iated, espe(*ialiy above the hinge, ami the lines of growth are often 
beaded here and there with short radiating thi*eads much more regular 
and distinct than those sometimes notable on 0. cnneains, A faint 
wrinkled seulpture is constantly present on the posterior slope and 
seems characteristic of the species. The umbones are (piite smooth. 
Thc‘ specimens 1 have seen average about 2.a mm. (1 inch) in length, 
18 mm. in height, and 12. o mm. in diameter. 

GNATHODON (RANGIANELLA) FLEXEOSUS, Voiiriid, 

Plate VII, figs. 3,6. 

(Gmthodon JJexnosas, Conrad, Am. .lourn. Sci., 1st ser., xxxviii, p. 92, tig. 1839; 
Proc. Aca<l. Nat. Sci. Phi la., \'ii, p. 31, 1855. 

Gnathodoii rostratinUy Pefit, Jouni. <Ie Coiich}^. i\', pj>. 84, 164, PI. v., figs. 
1-3, 1853. 

JiangUi Jlexuosay Conrad, Proc. Acad. Nat. Sci. Phila. for 1860, p. 232; Am. 
Jonrn. Conch., ill, supjdcni., j). 30, 1868. 

Raugia rostraicty Prime, Proc. Host. Soc. N. Mist., vii, p 348, 1861. — Adams, 
Gen. R('C. Moll., ii, j). 380, 1858. — Conrad, Am. Jonrn. Conch., iii, snppl., 
p. 30, 1868. 

Living on the coast of tlie Gulf of Mexico from northern Florida to 
Vera ('ruz, Mexico, in suitable places. Apparently a denizen of pure 
salt water. 
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Length, 43; height, 30; diameter, 20 inin. in the adult. 

This is apparently a rare species. I have never seen a perfectly 
fresh specimen. It can be distinguished from any other Atlantic vspc' 
cies by its short, subequal, lateral teeth, rostrate shape, and obsolete 
pallial sinus. The creiinlations of the teeth are very feeble and, in 
worn s])ecimens, sometimes invisible; but this is a character which 
varies much in individuals, as can be observed in any good series of 
G.cnneatns, The shell is much heavier than G, mendiem, and has the 
lateral teeth more unequal, the anterior lateral being strongly hooked. 
The i)allial line has no reentrant angle, but a recess is formed by the 
base of the adductor scar and the vertical extension of the pallial 
impression. The epidermis is straw yellow. 1 have observed no bead- 
ing along the lines of growth, and no sculpture, on the posterior slope, 
except incremental lines, on any of the specimens 1 have examined. 
The shell varies a good deal in height relative to its length, and the 
posterior end may be flexed upward or downward (u* produced hoxazon- 
tally. It is perceptibly rostrate*. I have called attention to the fact 
that G» cuneatus has a rostrate vaiiety, of which the outline simulates 
that of G, ^flexuosus, and must now add a peculiar variety of G. flexuosus 
which tends in the opposite direction. 

ONATIIODON FLEXrOsrS var. 1»ETITIANUS, D all. 

Plato VII, fig. 5. 

In this variety the shell has a height of 30 and a length of 30*5 min. 
compared with a height of 20 and a length of 43 mm. for the typical 
fexnosus; the posterior slo^je is convex and tlie rostrum short, rounded, 
and bent downward, the pallial line has afaint sinuation, and the ‘Miook’^ 
on the anterior lateral is obsolete. The diameter of tlie shell would be 
about 21 mm. The valve is lighter than any specimens of G. Jlexuosus 
which have come to my notice and considerably more swollen. It 
is possible that it may represent a distinct species, but this can not be 
determined without a good series of fresh specimens. A single some- 
what worn left valve was obtained by the Mexican geographical com- 
mission at Vera Cruz, and is now in the National Museum (Xo. 57G0Sa). 

I have referred it to G. JJovuo.sns on account of the short lateral 
teeth and feeble ])allial sinus; if additional material should prove it to 
be distinct, the varietal name now given may be taken as specific. No 
indication of external sculpture except incremental lines is visible; the 
epidermis is absent from the specimen. 

6r. jiexuosus possesses more constantly than any other species a 
character occasionally found in each of them, namely, the presence 
at the anterior border of the cartilage pit of a thin accessory lamella 
between the pit and the deltoid cardinal tooth of the left valve. This 
lamella, when perfect, looks like an additional cardinal tooth, and is 
always best developed in the left valve, but it is usually more or less 
absorbed or even absent. It is common to all the Mactridw. The mar- 
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of tlic viilves, (‘Specially near tiie liin^e, sometimes sliows faint 
radiating striation, as ali eady noticed in G, mendieus. 

Spurious or Doubtful Species. 

MIJLINTA (iUADELlJPENSIS, Kecliiz. 

Madia giiailelnpeusis, Kecluz, Jouni. <le Conchyl., in, ]). 249, ]>1. 10, figs. 4, 4'^ 
1852;.Jonrn. deCoiicliyl., iv, p.414, 1853 . — Beau, Cat, Sli.Oiiad., j».2(>, 1858. — 
Kkehs, W. I. Marine Sli., p. 105, 1864. 

(imiihodon (fuadalnpeiisis, Keeve, Coiu-li, Icon., xix. No. 2, 1873. 

Madi a doiiadfonnis, Kkebs, W. 1. ^lar. Shells, ]). 105, 1864 ; not of Gray or Reeve. 

Gnalhodon Cantraiuei (Reci.uz ms.), Reeve., Conch. Icon., xix, Gnathodon, fig. 3, 
Oct., 1873.— Gundlach, Ann. Soc. Ksp. dc Hist. Nat., xii, pp. 280,322, 1883. 

Beach at Aguadilla, Porto Kico, dead sliells cast up on the shores of 
the creek, Gundlacli; Xevis, Sowerby; Guadelupe, Eecluz, Beau; 
Guaivea on the coast of A^enezuela, Blume in Swift GoH. 

Gray described a sliell in 1837 under the name of d o n ac if or mi but 
his description was inadequate. It was later figured by So weiby in 
the zoology of the voyage of the Blossom^ Capt. Beechey, and on this 
figni e the name must rest, as there is no other means of identifying the 
shell. It repi*esents a species found on the west coast of middle Amer- 
ica from Panama to the Colorado Kivei*. It is quite a variable shell 
but normal siieeimens agree well with Sowerby’s figure. It was stated 
by Gray to come from tlie ‘‘South Seas” (then a term including most 
of the Pacific); Sowerby gave the locality as “Nevis,” an island in the 
West Indies where Beechey did not touch ; later Peeve figured a shell, 
])rol>ably young, said to be from New Zealand, under Gray\s name. 
The reference to “Ne\is” led Krebs and others to identify a rather 
similar but smaller species named (/Hadebtpensis by Kecluz with the 
donaciformis of Sowerby and Gray. Kecluz’ species was subsequently 
figured by Sowerby (1873) in his continuation of Keeve’s Iconica as a 
Gnathodon^ a not unnatural mistake, since these Mulinias and Bangui 
nella can barely be separated generically. At the same time another 
MuUnia^ probably a mere variety of gimdelupensis, is figured by Sow- 
erby under the (ms.*?) name of Gantrainei Kecluz, and also referred to 
Gnatliodon. From an examination of authentic specimens there seems 
to be no (jiiestion of the identity of G. Cantrainei with G. guade- 
lupcnsi.s^ while it is absolutely certain that both belong to the genus 
Mnlinia of Gi*ay. 

This, howevei-, is not the final disposition of the matter. The small 
]\hilini((j named lateralis by Say, is well known, chiefiy from northern 
specimens. It extends from Massachusetts Bay to the Antilles. The 
northern siiecimens are rather rude, but a series showing the geograph- 
ical range also shows that, as we follow the species south, it becomes 
more delicate, lighter, and develops several varieties, one of which 
was named Mactra rostrata by Philippi (not of Spengler) and Mactra 
corbnloidesj by Deshayes. This rostrate form is connected with the type 
by insensible gradations. Tiie sjiecies under favorable circum- 
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stances attains the length of an inch and is quite variable in form, as 
are all these small Mulinias. It is my opinion that a complete geo- 
graphical series will show that M, guadelupensis is merely a well- 
grown local race of the il/. lateralis. Both have a preference for brackish 
water. 

GNATHODON? VALDENSIS, Dunker. 

(hiathodon raldensis, Punkeh, Mouog. Xorddentscli. AVealdeiibild., p. 57, taf, xiii, 
Figs. 5 a-e, 1846. — Sandberger, Land und Siisswasser coucLyl. dor Vorwelt, 
p. 54, PI. II, Figs. 10, 10a, 1870. 

Wiilderthon des Gravinghagener stollens bei Bielefeld, Germany; 
Wealden formation of North Germany. 

This species has the aspect of a Gyrena. The interior and hinge are 
unknown. It was referi ed to Gnathodon by Danker because the speci- 
mens give no evidence of an external ligament. It is highly improba- 
ble that the shell will finally prove to belong to Gnathodon^ both on 
account of its age and its locality, bat it will certainly be a matter of 
interest to determine its proper place and it is to be hoped that this 
will soon be accomplished. 



SPISULA? QUADRICENTENNIALIS, Harris. 

Gnaihodoa, new sp., Harris, Fourth Ann. Rep. Texas Geol. Survey, 4'able of 
species Galveston well, 1893. 

Gnathodon qnadricentenniatis, Harris, Fifth Ann. Rep. Texas Geol. Survey. 
[In press]. 

From the upper ]\Iiocene, 2100 to 2250 feet, in the Galveston arte- 
sian well, Galveston, Texas; State Geological Survey. 

After a careful examination of specimens of this species kindly fur- 
nished by Prof. Harris, I am inclined to refer this to Spisula, notwith- 
standing the inequality of the lateral teeth. The ligament appears to 
have been partly external, which would remove the species from Gna- 
thodon, unless this feature is due to wear, which seems unlikely. The 
shell is nearly smooth externally, rather elongated, evenly rounded at 
each end, quite inequilateral, the longer posterior part having long 
curved laterals, transversely striated. The hinge seems otherwise like 
that of Spisula; the pallial sinus is well maidved, the beaks adjacent, 
low, and inconspicuous, 1.5 mm. from the anterior end. Lon. 8.5, alt. 
5.0, diam. 4.0 mm. 



MTILINIA MINOR, Whitfield? 

Rangiaf (Perissodon) minor, Whitfield, Moll, aud Crust, of the Miocene form 
of N. J., p. 84, pi, 15, figs. 4-6 [iu press] ; not of Conrad. 

Miocene marl of Shiloh, N. J., Burns. 

This species doubtfully referred to Conrad’s R, minor [= G. clafh- 
rodon, jr.], and well figured by Prof. Whitfield, is a young Mulihia 
allied to M. lateral is ^hnt too young to identify. The type is in the col- 
lection of the National Museum. Oiily one specimen was obtained by 
Mr. Burns. 
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SPIsri.A? PARVA, Petit. 

Guathodou parvum, I’etit, Jouni. <le Conchyl., iv, p,358, pi, 13, figs. 3-10, 1853. — 
Rioevk, Conch. Icon., xix, Ouathodou, iig. (>, 1873. 
liaiif/ia purra, Adams, Cen. Ree. Moll., ii, j). 380, 1858. — Coxrad, Proc. Acad, Nat. 

8ci. Pliila. lor 1800, p. 232; Am. .lonrn. Conch., iii, Suppl., p. 30, 1868. 
Maeira rontrata, Reeve, Conch. Icon,, viii, Mon. Maciray PI. xix, tig. 104, 1854; 
not of Philippi, Zeitschr. Mai., 1818, i>. 1.52, nor of Spexglek, 1802. 

Brisbane Kiver, Moreton Bay, Australia, Petit. 

Specimens of PetiPs shell in the National jMiiseum received from H. 
Cnining* were named by the latter Mnctra rosirata, Spengicr. Spengler 
cites for a figure of Ids s])ecies the Conehylien Cabinet, vol. 12, tab. 242, 
tig. 4197, but there is no such jilate or figure in the volume referred to, 
though he may have had proofs of a plate which never was published. 
His species is (luite distimd, but Peeve has figured our shell, as iden- 
tified by Cuming, under Si>engler’s name. The shell is a Spisula^ the 
ligament being externally visible, though partly inserted in the carti- 
lage pit. The laterals are very sharply striated. In the specimen 
received from Cuming the lateral teeth proi>er are in the left valve. 

ISOCARDIA? TENLTDENS, Whitfiefd. 

Gnaihodoii ? tenuidvns, Wiiiteield, Lam. Raritan Clays, p. 27, pi. 11, figs. 7-10, 
1885. 

This species is only known as an internal cast from the Cretaceous 
beds known as the Plastic Clays of New Jersey. It is a tldn-slielled 
salt water bivalve, having much the appearance of an Isocardia, It 
was but doubtfully referred to the genus Gnathodon by Whitfield, ami 
I believe it should be referred to the Isocardiida\ It has nothing but 
tlie prominent and distant beaks to connect it with Gnathodon. 

EXPLANATION OF PLATE VII. 

Fig. 1. Gnathodon cuueatufi, Gray, exterior of adult speeiineu 60 inin. long. Mus. 
Reg. No. 60793, p,93. 

Fig. 2. Gnathodon mendicuSy Gould, interior of specimen 23.5 inm. long. Mas. Reg. 
No. 103899, p. 98. 

Fig. 3. Gnathodon Jte.rnosw^, Conrad, exterior of an adult specimen 43 nmi. long. 
Mns. Reg. No. 6134, p. 98. 

P^ig. 4. Gnathodon Lecouteiy Conrad, one of the typical specimens, the hinge some- 
what weatherworn, length 22 nim. ^Ins. Reg. No. 6833, p. 96. 

Fig. 5. G nathodon ft^xuosus yar. PefiiianuSy Pall, from the typical specimen 36.5 mm. 
long. Mns. Reg. No. .57668^, p. 99. 

Fig. 6. Gnathodon JtexuoHus, Conrad, interior, the shell a little worn, the same speci- 
men is figured at fig. 3; p 98. 

Phg. 7. Gnathodon Johnsoni. Dall, type .s]>ecinn*n 17.5 mm. long, Mus. Reg. No. 
107033, p. 96. 

Fig. 8. Gnathodon euneatus var. naautuSy Dall, interior of type s]>eciiuen 34 mm. long, 
Mns. Reg. No, 106988, p, 94, 

Fig. 9. Gnathodon eiathrodon, Conrad (em.), interior of specimen 40 mm. long, from 
the Croatan hefls, Pliocene of North Carolina. Mns. Reg. No. 112296, p. 95. 
Fig 10 Gnathodon enneatnsy Gn\Y, iuieviov of yalvti 60 mm, long. Mas, Reg. No. 
60793, p. 93. 



